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Mr. A. R. TW"EEDIE said these conditions seemed to be associated with post-operative states and present inflamml-latory states, in that way differing from somne of the original cases which Bar'any described, which were not associated with demonstrable middle-ear disease. Biarany suggested the condition was due to a disturbance of the balance of secretion and excretion in the lateral cisterns. If that were so, the relief after operation was explained in cases in which a cerebellar tumour had been suspected but not found. This theory Bartany considered to be supported by the fact that he had noted relief in such cases due to the effects of reducing the secretion by atropine and also as the result of excessive alcohol; the latter, he submitted, might be supposed to have broken down adhesions obstructing excretion. (See Monatsschr. f. Ohrenhetlk., 1912 , p. 781, and 1913 , p. 1208 Mr. F. W. WATKYN-THOMAS said that he had recently seen a similar case with Dr. Andrew Wylie. A year ago the patient had undergone a right radical mastoid operation. At that time the labyrinth was dead. Two months later she had severe vertigo and headache low down in the right occipital region. When he saw her there was a dead labyrinth on the right; there was nystagmus to the left, with falling and past-pointing to the right; there was also some weakness on outward-pointing to the right, which Karlefors had found to be associated with pressure on the lateral surface of the cerebellum. A tentative diagnosis of some pre-cerebellar condition was made, and Dr. Wylie decided to explore. Before any operation was done there was a gush of serous fluid from the mastoid cavity, with complete relief of all symptoms.
He had seen another case in which Karlefors' reaction was present. A boy had an extradural abscess over the lateral sinus, and there was a large exposure of the posterior fossa low down. A few days after operation there was vertigo, and weakness of outward-pointing to the operated side. The symptoms were relieved by lumbar puncture. There was a slight recurrence afterwards, which completely cleared up after another puncture.
For the diagnosis of these conditions it was important to ascertain whether the pressure was in front of or behind the sinus, and this sign should be valuable.
In the two cases on which Barany operated there was falling and past-pointing to the affected side, and in both cases an accumulation of fluid was found. In one case a labyrinth operation had been done previously.
Mr. G. J. JENKINS (President) (in reply) said that he did not think a fistula would be likely to occur in this region. He thought the condition he had described must be regarded as a partial shutting off of the subarachnoid space; it was due to a meningitis. Probably organisms were not present, but they might have been in the neighbourhood. The Chemistry of the Cerebro-Spinal Fluid in Otitic Meningitis.
THE chemistry of the cerebro-spinal fluid is a comparatively new subject, as it may be said to date from the publication of Mestrezat's monograph in 1912, and it is only of recent years that it has received more widespread attention. The subject has both a theoretical and a practical side. No doubt, as practising otologists, you are chiefly concerned with the practical side, yet you will perhaps understand this better if I give you first the results of some observations which have a more theoretical bearing.
It is now generally conceded that the cerebro-spinal fluid is secreted by the choroid plexuses. And therefore if we wish to know the chemical composition of this fluid as secreted, we must examine normal fluid from as near the point of secretion as possible, i.e., from the lateral ventricles. We find this to be a saline fluid containing no cells and only 1 part in 20,000 of protein, or even less. For the moment we may disregard this, as it is possible that even this trace is not present in the fluid as it is secreted by the plexus. We may also disregard the traces of ferments which are probably very minute, and look only at the crystalloids present in the fluid. These are the crystalloids of the blood, and their concentration in the fluid has a close relationship to their concentration in the blood. It is to this relationship and to its variations in meningitis that I wish to direct your attention to-day.
The chief constituent of the cerebro-spinal fluid is sodiumn chloride, and with one important exception (magnesium) it is the only constituent which is present in larger amount in the cerebro-spinal fluid than in the blood. Also, it is extraordinarily constant, and both under normal conditions, as well as under many conditions of disease the amount remains steadily at 700 to 750 mgm. per 100 c.c. Next comes glitcose in very much smaller proportions, 55 to 65 mgm. Normally, in fact in practically every condition apart from meningitis, its proportion of 50 to 60 per cent. of the blood-sugar remains fairly constant. Even when the fasting blood-sugar rises to the region of 200 mgm., as in diabetes, we find this relationship holding good. Urea occupies a place by itself, because it is always in practically identical concentration in blood and cerebro-spinal fluid. It certainly has a smaller molecule than glucose and appears to be able to pass freely through most of the body membranes. I think that with normal low values, the urea in the cerebro-spinal fluid may be rather lower than that in the blood. This may be due to experimental error. Certainly when there is any rise in the blood-urea above 50 mgm. the urea in the cerebro-spinal fluid is found to have an identical concentration.
Then we have acid radicles such as utric acid, phosphates and sutlphates in minute amounts, never normally above 2 mgm. per 100 c.c., and bases of which the most important are sodium, calcium and nmagnesiam. The acid radicles are all (except the chlorides) present in much lower concentration in the cerebro-spinal fluid than in the blood. Of the bases magnesium has been found by Cohen to be present in considerably higher percentage in the cerebro-spinal fluid. The calcium in the cerebro-spinal fluid, according to Critchley and O'Flynn, probably approaches fairly closely to the diffusible calcium of the blood.
An important point to bear in mind is that with the exception of glucose and urea, which vary with the concentration of these substances in the blood, all the crystalloids of the cerebro-spinal fluid have almost constant normal values, varying at most within very narrow limits. And however much their concentration in the blood may be raised, either artificially or by disease. this has no effect on the cerebro-spinal fluid. For example, if you give a patient a heavy dose of hypertonic saline, enough to make him feel very unwell, you still find no alteration in the clhloride percentage of his cerebro-spinal fluid either within a few minutes or after half an hour. Similarly, giving a normal patient sodium sulphate or sodium nitrate by the mouth does not raise the amount of sulphate or of nitrate in his cerebrospinal fluid appreciably. This is true also for certain other drugs, such as potassium iodide, but it is not true for bromide, which appears to pass fairly readily into the fluid.
The cells of the choroid plexus therefore form a barrier between blood and cerebro-spinal fluid, a barrier which has not quite the characters of a Donnan membrane but which carries out a process of selective filtration, allowing certain substances to pass freely and keeping others back in a somewhat arbitrary fashion; a barrier, in fact, of living cells, the function of which is to prepare a fluid of a certain chemical composition from the raw material of the blood.
To the fluid thus formed very little is added from the walls either of the ventricles or of the subarachnoid space. A few cells and a small amount of coagulable protein and of ferments, such as diastase, certainly find their way into the subarachnoid space, probably along the perivascular lymphatics. When, bowever, there is widespread meningeal inflammation the barrier between blood and fluid becomes less complete and the chemical composition of the cerebro-spinal fluid approximates to that of the blood. Magnesium falls in the fluid and approaches the percentage in the blood. The chlorides are reduced, and the other acid radicles increased. Urea and calcium remain balanced on the two sides of the membrane. Glucose behaves in an unexpected fashion, because meningitis is usually associated with a rise in the blood-glucose, whereas the glucose in the cerebro-spinal fluid tends to disappear. This may be due to the putrefactive action of bacteria, or to ferments set free in the process of disintegration of leucocytes. Thus, the disparity between the percentages of glucose in blood and in cerebro-spinal fluid becomes greater. Now we know that the choroid plexus is damaged in many forms of meningitis, but in others it appears to remain comparatively immune. If it is damaged there will naturally be a failure in the power of selective filtration which the plexus normally exercises, but it is probable that the inflammation of the meninges also plays a part by providing a wide area where interchange between blood and cerebrospinal fluid can take place. That at least is the hypothesis which I put forward to account for the fact that so long as the meningitis is limited to a small area, say, round the petrous temporal bone, the percentages of the inorganic salts in the fluid remain unaltered, whereas when the meningitis becomes more widespread these percentages tend to approximate to those of the blood. As I pointed out eighteen months ago at a joint meeting of this Society,' in which this Section took part, one may get a fluid turbid with pus-cells and containing an excess of protein and little or no sugar, but with its chemical composition, as far as the inorganic salts are concerned, remaining within normal limits. On the other hand one may have a clear fluid, with a slight coagulum and perhaps 100 cells per c.mm. with little protein excess and only a slight reduction of glucose, and yet the examination of the chlorides and the other salt radicles tells us at once that meningitis is widespread.
I need hardly add to what I said then as to the value of the examination of the chlorides in suspected meningitis. Since then I have examined several fluids which bave confirmed me in the opinion I then expressed. These were turbid, purulent fluids, which suggested to the physician the possibility of meningitis, but which, on chemical examination, turned out to have a normal percentage of chlorides. In each instance the outcome of the case proved that there was no generalized meningitis.
As I said before I do not put the chemical examination of the fluid before the bacteriological or the cytological examination, but it is of far more value to estimate the chlorides and the other acid radicles, especially perhaps the phosphates, than to determine the amount of protein and glucose.
This increased meningeal permeability, or breaking down of the barrier between blood and cerebro-spinal fluid, shows itself in other ways. For example, the fibrin coagulum which is such a constant feature of meningitic fluids indicates that the fibrinogen of the blood is allowed to pass the barrier. Similarly, complement and the antibodies, present in the serum, may pass it. Again, dyes such as methylene blue and sodium fluorescein, have been shown to pass into the cerebro-spinal fluid much more readily when meningitis is present. But it seems to me that the passage of such substances into the cerebro-spinal fluid is not such a good gauge of the extent of the inflammation as the.passage back to the blood of such substances as magnesium and chlorides. A small leak will allow a substance in heavy concentration in the blood to escape in traces into the cerebro-spinal fluid, but it needs a wider diffusion area to allow of the balancing of crystalloids on the two sides of a semipermeable membrane. I think that may be one explanation why a fluid may contain much protein and a fibrin coagulum and vet show normal chlorides, but there must be another explanation, dependent on the severity of the inflammation, since both in poliomyelitis and in the acuter forms of syphilitic meningitis we may get an excess of protein with a fibrin coagulum similar to that present in acute coccal or bacillary 1 "Discussion on the Causes, Early Recogniition and Treatment of Non-tuberculous Meningitis."
Proc. Roy. Soc. Med., 1925, xviii (Sect. Med., Otol., Neur. and Laryng.), pp. 9, 10. meningitis, and yet in the former the chlorides remain normnal whereas in the latter they fall. The sodium fluorescein test may be dramatic in effect, but I cannot see that it is necessary, and as it appears to be positive in most forms of meningitis, whether subacute, as for example in syphilitic meningitis, or localized, as in otitic meningitis, it is of less value than the far simpler chloride estimation.
During the last two years a number of cases of otitic meningitis have been reported in which pneumnococci have been found in the cerebro-spinal fluid and yet the patient has recovered. I do not know of any such case in which a complete chemical examination of the fluid has been made, but the existence of such cases indicates that we cannot any longer base our prognosis in a case of otitic meningitis on the bacteriology of the fluid alone. We are on much safer ground if we also examine the fluid chemically, at least for the chlorides, the estimation of which is very simple. The examination of the fluid for the other inorganic salts is still in the experimental stage, but it is probable that from them also we shall be able before long to glean information of diagnostic and prognostic value.
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